Effects of exposure to chronic placental insufficiency on the postnatal brain and retina in sheep.
Chronic placental insufficiency (CPI) has the potential to affect fetal brain development and to cause brain injury. Our aim was to determine the effects of exposure to CPI during late gestation on brain and retinal structure and brain neurotrophin expression 8 weeks after birth. Six fetal sheep were exposed to CPI, induced by umbilico-placental embolization, from 120 days of gestation until term (approximately 147 days) such that fetal arterial oxygen saturation (SaO2) was reduced by approximately 50%. Nine untreated animals served as controls. During CPI, fetal arterial PO2, SaO2, pH, and growth were reduced (p < 0.05); these animals remained small at 8 weeks after birth. Structural abnormalities were present in the brains and retinae of all CPI-exposed lambs. There was a reduction in retinal width and in the number of retinal tyrosine hydroxylase-immunoreactive dopaminergic amacrine cells (p < 0.05). In the dorsal hippocampus the combined width of strata oriens and pyramidale was significantly reduced (p < 0.05). In the cerebellum there was a significant reduction (p = 0.05) in cerebellar cross-sectional area, most notably in the inner granule cell layer, and a reduction (p < 0.05) in immunoreactivity for the cytoskeletal protein neurofilament-200 in the white matter. Gliosis was present in either the cerebral white matter or cerebellum in all animals and degeneration was seen around blood vessels in 4/6 umbilico-placental embolization animals. There were reductions in brain-derived neurotrophic factor immunoreactivity in the hippocampus (p < 0.05) and tyrosine kinase B immunoreactivity in the cerebellum (p < 0.05). This study shows that late gestational CPI affects morphology and neurotrophin expression of the postnatal brain. These alterations in the brain can apparently persist from fetal life or become established after birth; some changes that were present in the fetus at term did not persist into postnatal life.